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OverviewOverview

• Legislative authorities
• BARCASS study approach
• BARCASS products
• Future program vision



BARCASSBARCASS
• Present study mandated by Lincoln County 

Conservation, Recreation, and Development 
Act of 2004 (short title) PL108-424

• Funding of $6 million provided by amendments 
to SNPLMA within Act

• Draft Report for Public Comment– June 1, 2007
• Final Report – December 1, 2007 



BARCASS is not:BARCASS is not:
• An Environmental Impact Study.

• Produce a calibrated transient ground-
water flow model.
• Directly address ground-water 
development or water resource sustainability 
issues.

BARCASS will not:BARCASS will not:



Lincoln County Land ActLincoln County Land Act

• “(1) IN GENERAL – The Secretary, acting 
through the United States Geological Survey, the 
Desert Research Institute, and a designee from 
the State of Utah shall conduct a study to 
investigate ground water quantity, quality, and 
flow characteristics in the deep carbonate and 
alluvial aquifers of White Pine County, Nevada, 
and any groundwater basins that are located in 
White Pine County, Nevada, or Lincoln County, 
Nevada, and adjacent areas in Utah”.



BARCASS BARCASS 
Study AreaStudy Area



Lincoln County Land ActLincoln County Land Act
• “The study shall–

(A) focus on a review of existing data and may include 
new data;                                                       
(B) determine the approximate volume of water stored in 
the aquifers in those areas;
(C) determine the discharge and recharge characteristics 
of each aquifer system;                                         
(D) determine the hydrogeologic and other controls that 
govern the discharge and recharge of each aquifer 
system; and                                                     
(E) develop maps at consistent scale depicting aquifer 
systems and the recharge and discharge areas of such 
systems.”



BARCASS work packagesBARCASS work packages

• Geology/Geohydrology
• Recharge/Discharge
• Ground-Water Flow
• Geochemistry
• Data Integration
• Synthesis and Evaluation (Report Production)



Geology/Hydrogeology
Geologic framework 

configuration at 
important 
interbasin areas

Overall conceptualization of 
geologic framework as it 
relates to flow



• Basin-by-basin analysis of subsurface 
stratigraphy and structure in basins, based on
– Age of sediments
– Presence of volcanic rocks
– Faults affecting young 

sediments
– Thickness of basin fill

Interpreted faultsInterpreted faults

Sedimentary basin studies

Colors represent age 
of sediments

Colors represent age 
of sediments

Mapped young faultsMapped young faults

West of Ely, NV

Preliminary data from Alan Wallace, USGS



Construction of a thickness map of volcanic rocks

Basin with little 
volcanic component

Basin with little 
volcanic component

Volcanic rock studies

Colors represent thickness 
of volcanic rocks

Colors represent thickness 
of volcanic rocks

CalderasCalderas

• Defines basins with 
sedimentary vs. 
volcanic basin fill 

• Defines calderas

• Basins with 
different hydrologic 
properties

Preliminary data from Ed du Bray and 
Don Sweetkind, USGS



Gravity data – thickness of basin fill
• Gravity data 
are used to 
compute basin 
shape and 
depth 

• Over 500 new 
gravity stations

• In places, a 
50% volumetric 
increase in 
basin size

• Currently 
being refined 
by comparison 
to seismic and 
other data

Preliminary data from Janet Tilden and David Ponce, USGS; 
data collection partly funded by SNWA

Thickness of 
basin fill, in km



Attribution of HA boundaries
• Potential for flow across 
HA boundary based on 
subsurface geologic 
framework 

• Geophysically defined 
interbasin divides

• Component of water 
budget calculations

Preliminary data from Don Sweetkind, USGS



Recharge/DischargeRecharge/Discharge

• Well inventory, pumpage estimates
• Spring inventory, spring flow on important 

springs (Fish Springs – Utah)
• Remote sensing – Thematic Mapper
• Vegetation  mapping
• ET measurement
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ET Area ET Area -- Preliminary ET unit delineationPreliminary ET unit delineation

Legend
Non phreatophyte
Marsh
Dense grassland
Mod grassland
Dense shrub

Mod shrub
Sparse shrub
Moist soil
Open water
Playa

Agriculture

Remotely-sensed 
false color composite

• ET units are areas of phreatophytic 
vegetation grouped by similar 
vegetation and soil characteristics

• ET units are delineated by spectral 
analysis of Landsat TM imagery and 
published land-cover classifications 

Preliminary ET-unit 
delineation

Northern Spring Valley area



ET Approach – Summing the groups

x

ET-UNIT AREA 

(estimated from locally made 
measurements and reported data)

“AVERAGE” ET RATE

(areas of similar vegetation and soil 
moisture delineated using multi-
spectral imagery)

-
PRECIP. RATE

= MEAN ANNUAL GROUND-WATER DISCHARGE
SPRING VALLEY

ET Unit Area 
(acres)

ET 
Rate 
(ft/yr)

ET
(acre-ft/yr)

Precip. 
Rate 
(ft/yr)

Ground-
Water 

Discharge 
(acre-ft/year)

Open Water 39 7.5 290 0.8 259
Low Density
 Shrubs 66,600 1 66,600 0.8 13,320

Moderate Density
 Shrubs 71,120 1.5 106,680 0.8 49,784

High Density
 Meadow Grass
 and Marsh

10,754 3.25 34,949 0.8 26,346

Playa 19,650 0.8 15,720 0.8 0
Agriculture 4,103 0 0 0 0

Total 227,955 89,709

Preliminary data from Randy 
Laczniak and Mike Moreo



Ground Water FlowGround Water Flow

• Ground-water level network



GeochemistryGeochemistry

• General ground-water quality in basins
• Reduce uncertainty of other BARCASS tasks on 

discharge, recharge, and  ground-water flow:
• Hydraulic connection and volume of 

ground-water discharge between selected 
basins

• Recharge rates 
• Direction of ground-water flow



Synthesis and EvaluationSynthesis and Evaluation

Conceptual ‘Model’
• Hydrogeologic 

framework model 
of geology

• Series of maps 
showing recharge, 
discharge, and 
ground-water flow

Recharge

Discharge

GW Flow

Hydrogeology

Conceptual 
Aquifer 
System



Data Synthesis and EvaluationData Synthesis and Evaluation

Report
• Document results of 

study
• Draft due June 2007
• Public comment 

period
• Final report due 

December 2007



Information DisseminationInformation Dissemination
• Web page dedicated to project

– Background
– Progress
– Quality-assured point and spatial

data
http://nevada.usgs.gov/barcass/index.htm

• Quarterly Public Meetings
• Department and Congressional 

Briefings
• Scientific Meetings

http://nevada.usgs.gov/barcass/index.htm


Improved InterpretationsImproved Interpretations

• Revised interpretations of existing information 
based upon present (2007) understanding of 
Regional flow systems

• Revised hydrogeologic framework
• Revised aquifer-storage estimates
• Revised recharge and discharge estimates



Points to ConsiderPoints to Consider

• Revised water-budget estimates may not differ 
greatly from present estimates

• Previous work done by leading scientists of 
their respective period

• Revised estimates will represent application of  
USGS science expertise



USGS Future Program Vision USGS Future Program Vision 

• Statewide Ground-Water Monitoring 
Network (within cooperative water 
program, many partners)

• Develop and maintain public-sector 
ground-water models of Colorado and 
Great Salt Lake Regional Flow Systems



BARCASS II
Greater BARCASS



Utility of GroundUtility of Ground--water flow water flow 
ModelsModels

• Data integration
• Resource management tool
• Predictive tool

– Impacts from pumping
• Water levels (vegetation changes)
• Springs
• Flow paths



“Slice” up volume into blocks

Solve for water entering and exiting each block

Numerical ModelingNumerical Modeling



Hydrogeologic framework 
model provides geometry 
of units

Extent and thickness of units
Juxtaposition of units

Properties vary spatially
Structures 

Conduits
Flow barriers

Capturing GeologyCapturing Geology

Photograph by Donald S. Sweetkind



Death Valley 
Flow System

HydrogeologicHydrogeologic Framework Framework 
ModelModel



Linking Regional and Local Linking Regional and Local 
ModelsModels

Directly embedded
– Modify regional grid for local grid

• Solve as a single grid
• Integrated “co-calibration”
• Local grid refinement

Child

Parent



Embedded ModelEmbedded Model
5:1 refinement ratio
Embedded model grid is 5 X 
finer than regional model
Grid size of 300 m vs. 1,500 m



USGS Regional Models USGS Regional Models 

• Within public sector: available to everyone
• Infrastructure for integrating, storing and 

updating geologic and hydrologic 
information for aquifer systems

• Provide framework for embedded models 
required for detail or for engineering 
considerations



Questions?Questions?


	Water Resources of the Basin and Range Carbonate Aquifer System    in White Pine County Nevada, and adjacent areas in Nevada a
	Overview
	BARCASS
	BARCASS is not:
	Lincoln County Land Act
	BARCASS Study Area
	Lincoln County Land Act
	BARCASS work packages
	Recharge/Discharge
	ET Area - Preliminary ET unit delineation
	Ground Water Flow
	Geochemistry
	Synthesis and Evaluation
	Data Synthesis and Evaluation
	Information Dissemination
	Improved Interpretations
	Points to Consider
	USGS Future Program Vision 
	Utility of Ground-water flow Models
	Numerical Modeling
	Capturing Geology
	Linking Regional and Local Models
	Embedded Model
	USGS Regional Models 
	Questions?
	Water Resources of the Basin and Range Carbonate Aquifer System    in White Pine County Nevada, and adjacent areas in Nevada a
	Overview
	BARCASS
	BARCASS is not:
	Lincoln County Land Act
	BARCASS Study Area
	Lincoln County Land Act
	BARCASS work packages
	Recharge/Discharge
	ET Area - Preliminary ET unit delineation
	Ground Water Flow
	Geochemistry
	Synthesis and Evaluation
	Data Synthesis and Evaluation
	Information Dissemination
	Improved Interpretations
	Points to Consider
	USGS Future Program Vision 
	Utility of Ground-water flow Models
	Numerical Modeling
	Capturing Geology
	Linking Regional and Local Models
	Embedded Model
	USGS Regional Models 
	Questions?


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


